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[57] ABSTRACT 

In a semiconductor device comprises an internal circuit and 
Which is supplied With an external voltage, the internal 
circuit is operated in an internal voltage having a high 
internal level and a 10W internal level. Avoltage decreasing 
circuit decreases the high internal level of the internal 
voltage. A controlling circuit controls decrease of the inter 
nal voltage in response to an external control signal OEB. 

5 Claims, 10 Drawing Sheets 
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SEMICONDUCTOR DEVICE CAPABLE OF 
DECREASING AN INTERNAL VOLTAGE IN 

PERIOD OF ACCELERATION TEST 

BACKGROUND OF THE INVENTION 

This invention relates to a semiconductor device, and 
more particularly, to a semiconductor memory device Which 
comprises an internal voltage decreasing circuit. 

DESCRIPTION OF THE RELATED ART 

A ?rst conventional semiconductor device of the type 
described is disclosed in Japanese Unexamined Patent Pre 
publication (koukai) No. 115562/ 1992. In the manner Which 
Will be described more in detail, the ?rst conventional 
semiconductor device comprises a voltage decreasing circuit 
for decreasing an internal voltage of an internal circuit, a test 
high voltage detecting circuit for detecting Whether or not an 
external voltage is a test high voltage, and a circumventing 
circuit for circumventing operation of decreasing voltage in 
the voltage decreasing circuit. 

In the manner Which Will be described more in detail, a 
second conventional semiconductor device of the type 
described comprises a voltage decreasing circuit for decreas 
ing an internal voltage of an internal circuit and an internal 
voltage changing circuit for changing the internal voltage 
When the external voltage is higher than a predetermined 
voltage. In a present acceleration test, an acceleration test 
device Which comprises a test facility for convergence 
determination is used. 

HoWever, since the conventional semiconductor devices 
do not comprise a voltage decreasing device Which 
decreases the internal voltage of the internal circuit in a 
period of the acceleration test, the acceleration test is, in the 
middle, interrupted and a convergence determination test 
must be carried out. Therefore, an actual period for the 
acceleration test Which is carried by the acceleration test 
device is equal to a period Which is obtained by adding the 
period of the acceleration test to that of the convergence 
determination test. Also, in order to accurately carry out the 
convergence determination, frequency of the convergence 
determination test must be increased. Therefore, the con 
ventional semiconductor devices have an disadvantage that 
a total period Which is needed for the acceleration test is 
greater. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide a 
semiconductor device Which comprises a voltage decreasing 
device Which decreases an internal voltage of an internal 
circuit in a period of an acceleration test. 

It is another object of this invention to provide a semi 
conductor device Which is capable of increasing a total 
period Which is needed for an acceleration test. 

Other objects of this invention Will become clear as the 
description proceeds. 

According to a ?rst aspect of this invention, there is 
provided a semiconductor device Which comprises an inter 
nal circuit and Which is supplied With an external voltage, 
the internal circuit being operated in an internal voltage 
having a high internal level and a loW internal level, the 
semiconductor device comprising; 

voltage sWitching means for sWitching, in response to an 
external control signal, from the high internal level to 
the loW internal level and for sWitching, in response to 
the external control signal, from the loW internal level 
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2 
to the high internal level When the external voltage is 
higher than a predetermined voltage. 

According to a second aspect of this invention, there is 
provided a semiconductor device Which comprises an inter 
nal circuit and Which is supplied With an external voltage, 
the internal circuit being operated in an internal voltage 
having a high internal level and a loWinternal level, the 
semiconductor device comprising; 

circumventing means for circumventing, in response to an 
external control signal, change of the internal voltage 
regardless of the external voltage. 

According to a third aspect of this invention, there is 
provided a semiconductor device Which comprises an inter 
nal circuit and Which is supplied With an external voltage, 
the internal circuit being operated in an internal voltage 
having a high internal level and a loW internal level, the 
semiconductor device comprising; 

voltage decreasing means for decreasing the high internal 
level of the internal voltage; and 

controlling means for controlling decrease of the internal 
voltage in response to an external control signal. 

According to a fourth aspect of this invention, there is 
provided a semiconductor device Which comprises an inter 
nal circuit and Which is supplied With an external voltage, 
the internal circuit being operated in an internal voltage 
having a high internal level and a loWinternal level, the 
semiconductor device comprising; 

voltage decreasing means for decreasing the high internal 
level of the internal voltage; 

external voltage detecting means for detecting that the 
external voltage is higher than a predetermined voltage; 

controlling means for controlling, in response to an exter 
nal control signal, the voltage decreasing means to 
decrease the internal voltage When the external voltage 
detecting means detects that the external voltage is 
higher than the predetermined voltage; and 

circumventing means for circumventing detection of the 
external voltage detecting means When the external 
voltage is higher than the predetermined voltage. 
BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a block diagram of a ?rst conventional semi 
conductor device; 

FIG. 2 is a vieW for use in describing operation of the ?rst 
conventional semiconductor device illustrated in FIG. 1; 

FIG. 3 is a circuit diagram of a second conventional 
semiconductor device; 

FIG. 4 is a vieW for use in describing operation of the 
second conventional semiconductor device illustrated in 
FIG. 3; 

FIG. 5 is a vieW for use in describing operation of the ?rst 
and second conventional semiconductor devices illustrated 
in FIGS. 1 and 3; 

FIG. 6 is a circuit diagram of a semiconductor device 
according to a ?rst embodiment of this invention; 

FIG. 7 is a vieW for use in describing operation of the 
semiconductor device illustrated in FIG. 6; 

FIG. 8 is a circuit diagram of a semiconductor device 
according to a second embodiment of this invention; 

FIG. 9 is a circuit diagram of a semiconductor device 
according to a third embodiment of this invention; and 

FIG. 10 is a vieW for use in describing operation of the 
semiconductor device illustrated in FIG. 9. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIGS. 1, 2, 3. 4, 5, and 6, ?rst and second 
conventional semiconductor devices Will be described for a 
better understanding of this invention. 
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In FIG. 1, the ?rst conventional semiconductor device 
comprises N-channel metal oxide semiconductor transistors 
(N-channel MOSTs) T1 to T4 Which are serially connected 
betWeen an external supply terminal S and a resistor RO1. 
The external supply terminal S is supplied With an external 
voltage Vcc. The resistor R1 is connected to the N-channel 
MOST T4 through a node A. A resistor R2 is connected to 
the external supply terminal S. A N-channel MOST T5 is 
connected to the resistor RO2 through a node B. The node 
A is connected to a gate electrode of the N-channel MOST 
T5. An internal circuit 1 is connected to the external supply 
terminal S through a N-channel MOST T6 and a N-channel 
MOST T7 Which are serially connected. A P-channel metal 
oxide semiconductor transistor (P-channel MOST) T8 is, in 
parallel, connected to the N-channel MOSTs T6 and T7. The 
node B is connected to gate electrodes of the N-channel 
MOST T7 and the P-channel MOST T8. 
When the external voltage Vcc becomes a high level 

Which is higher than a level of a predetermined voltage Vd, 
a voltage of the node Ais changed from a loW level to a high 
level. As a result, the N-channel MOST T5 becomes on. 
Therefore, a voltage of the node B is changed from the high 
level to the loW level and the N-channel MOST T7 becomes 
off. In addition, the P-channel MOST T8 becomes on. As a 
result, an internal voltage of the internal circuit 1 Which is 
connected to a drain electrode of the P-channel MOST T8 is 
increased as shoWn in FIG. 2. 

In FIG. 3, the second conventional semiconductor device 
comprises P-channel MOSTs T11 to T15, T17, T18, T21 to 
T23, T26 to T30, T34, and T34, N-channel MOSTs T16, 
T19, T20, T24, T25, T31 to T33, T36, and T37, resistors R1 
to R9, inverters I1 to I3, and the internal circuit 1. The 
P-channel MOSTs T11 to T13 are serially connected 
betWeen the external supply terminal and the ground. The 
P-channel MOSTs T14 and T13 and the N-channel MOST 
T16 are serially connected betWeen a node of the P-channel 
MOSTs T11 and T11 and the ground. Anode of the resistors 
R1 and R2 is connected to a gate electrode of the P-channel 
MOST T11. A node of the resistors R3 and R4 is connected 
to a gate electrode of the N-channel MOST T16. A node C 
the P-channel MOSTs T15 and the N-channel MOST T16 is 
connected to a gate electrode of the N-channel MOST T20. 

The P-channel MOST T17 and the N-channel MOST T19 
are serially connected betWeen the external supply terminal 
and the ground. The P-channel MOST T18 and the 
N-channel MOST T20 are serially connected betWeen the 
external supply terminal and the ground. A gate electrode of 
the P-channel MOST T17 is connected to a gate electrode of 
the P-channel MOST T18. The P-channel MOST T21 and 
the resistors R5 and R6 are serially connected betWeen the 
external supply terminal and the ground. A node of the 
P-channel MOST T18 and the N-channel MOST T20 is 
connected to a gate electrode of the P-channel MOST T21. 
A node of the resistors R5 and R6 is connected to a gate 
electrode of the N-channel MOST T19. 
A node of the P-channel MOST T21 and the resistor R5 

is connected to a gate electrode of the P-channel MOST T25. 
A voltage VREF of the node of the P-channel MOST T21 
and the resistor R5 is supplied to the gate electrode of the 
P-channel MOST T25. The P-channel MOST T22 and the 
N-channel MOST T24 are serially connected betWeen the 
external supply terminal and the ground. The P-channel 
MOST T23 and the N-channel MOST T25 are serially 
connected betWeen the external supply terminal and the 
ground. A gate electrode of the P-channel MOST T22 is 
connected to a gate electrode of the P-channel MOST T23. 
The P-channel MOST T26 is connected betWeen the external 
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4 
supply terminal and a gate electrode of the N-channel MOST 
T24. Anode of the P-channel MOST T23 and the N-channel 
MOST T25 is connected to a gate electrode of the P-channel 
MOST T26. A drain electrode of the P-channel MOST T26 
is connected to the internal circuit 1. 
The P-channel MOST T27, the N-channel MOST T31, 

and the N-channel MOST T33 are serially connected 
betWeen the external supply terminal and the ground. The 
P-channel MOST T28 and the N-channel MOST T32 are 
serially connected betWeen the external supply terminal and 
a node of the N-channel MOST T31 and the N-channel 
MOST T33. A gate electrode of the P-channel MOST T27 is 
connected to a gate electrode of the P-channel MOST T28. 
The P-channel MOST T30 is connected to the external 
supply terminal and the drain electrode of the P-channel 
MOST T26. A drain electrode of the P-channel MOST T30 
is connected to a gate electrode of the N-channel MOST 
T31. Avoltage of the drain electrode of the P-channel MOST 
T30 is supplied to the internal circuit 1 as a internal voltage 
VINT. A node Gof the P-channel MOST T28 and the 
N-channel MOST T32 is connected to a gate electrode of the 
P-channel MOST T30. The P-channel MOST T29 is con 
nected betWeen the external supply terminal and the node of 
the P-channel MOST T28 and the N-channel MOST T32. A 
voltage BIV is supplied to a gate electrode of the N-channel 
MOST T32. Avoltage BIMD is supplied to gate electrodes 
of the P-channel MOST T29 and the N-channel MOST T33. 
The P-channel MOST T34 and the N-channel MOST T36 

are serially connected betWeen the external supply terminal 
and the ground. The P-channel MOST T35 and the 
N-channel MOST T37 are serially connected betWeen the 
external supply terminal and the ground. A gate electrode of 
the P-channel MOST T34 is connected to a gate electrode of 
the P-channel MOST T35. The resistors R7 to R9 are serially 
connected betWeen the external supply terminal and the 
ground. A gate electrode of the N-channel MOST T37 is 
connected to a node of the resistors R8 to R9. A node of the 
resistors R7 and R8 is supplied to the gate electrode of the 
N-channel MOST T32 as the voltage BIV. The inverters I1 
to I3 are serially connected betWeen a node of the P-channel 
MOST T35 and the N-channel MOST T37 and the gate 
electrodes of the P-channel MOST T29 and the N-channel 
MOST T33. A voltage of the inverter I3 is supplied to the 
gate electrodes of the P-channel MOST T29 and the 
N-channel MOST T33 as the voltage BIMD. 
The P-channel MOSTs T12 and T13 have thresholds 

Which are higher than that of the P-channel MOSTs T14 and 
T15. Avoltage of the node C is supplied to the gate electrode 
of the N-channel MOST T20. A voltage of the node D is 
supplied to the gate electrode of the N-channel MOST T19. 
The N-channel MOSTs T19 and T20 implement a differen 
tial pair device. The N-channel MOSTs T19 and T20 com 
pare the voltage of the node C With the voltage of the node 
D to control the voltage VREF by making the P-channel 
MOST T21 become on so that the voltage of the node C 
becomes equal to the voltage of the node D. 
On the other hand, a voltage of the node E is supplied to 

the N-channel MOST T37. The voltage VREF is supplied to 
the N-channel MOST T36. The N-channel MOST T36 and 
the N-channel MOST T37 compare the voltage VREF With 
the voltage of the node E. When the external voltage Vcc is 
loWer than the predetermined voltage Vd, resistances of the 
resistors R7 to R9 are set so that the voltage of the node E 
is continually loWer than the voltage VREF. Therefore, the 
voltage of the node E becomes the high level. Also, the 
voltage BIMD is held at the loW level. 
When the voltage BIMD is held at the loW level, the 

N-channel MOST T33 is off and the P-channel MOST T29 



5,923,157 
5 

is on. Therefore, the voltage of the node G is continually 
held at the loW level. Also, the voltage VINT for the internal 
circuit 1 is not changed When the external voltage Vcc is 
loWer than the predetermined voltage Vd as shoWn in FIG. 
4. 

In case of carrying out an acceleration test, the external 
voltage Vcc is set a voltage Which is higher than the 
predetermined voltage Vd. Since the voltage of the node E 
is set at a Which is higher than the voltage VREF, the voltage 
of the node F is changed from the high level to the loW level 
When the external voltage Vcc is higher than the predeter 
mined voltage Vd. As a result, since an output signal of the 
inverter I1 is inverted, the voltage BIMD is ?nally changed 
from the loW level to the high level. 
When the voltage BIMD becomes the high level, the 

N-channel MOST T33 becomes on. As a result, the 
N-channel MOSTs T31 and T32 compare the voltage BIV 
With the internal voltage VINT. The internal voltage VINT 
is controlled to be equal to the voltage BIV by the P-channel 
MOST T30 Which is, as a gate input, supplied With a voltage 
of the drain electrode of the P-channel MOST T28 Which is 
an active load of the N-channel MOSTs T31 and T32. When 
the external voltage Vcc is higher than the predetermined 
voltage Vd, the voltage BIV is higher than the voltage 
VREF. The internal voltage VINT is ?nally changed When 
the external voltage Vcc is higher than the predetermined 
voltage Vd as shoWn in FIG. 4. Thus, in case of effectively 
carrying out the acceleration test, it needs that the voltage 
Which is supplied to the transistor. In a present acceleration 
test, an acceleration test device Which comprises a test 
facility for convergence determination is used. 

HoWever, since the conventional semiconductor devices 
do not comprise a voltage decreasing device Which 
decreases the internal voltage of the internal circuit 1 in a 
period of the acceleration test or BT (burn-in test), the 
acceleration test is, in the middle, interrupted and a conver 
gence determination test must be carried out. Therefore, an 
actual period for the acceleration test Which is carried by the 
acceleration test device is equal to a period Which is obtained 
by adding the period of the acceleration test to the conver 
gence determination test. Also, in order to accurately carry 
out the convergence determination, frequency of the the 
convergence determination test must be increased. 
Therefore, the conventional semiconductor devices have an 
disadvantage that a total period Which is needed for the 
acceleration test is greater. 

Referring to FIG. 6, the description Will proceed to a 
semiconductor device according to a ?rst embodiment of 
this invention. Similar parts are designated by like reference 
numerals. 

The semiconductor device comprises the N-channel 
MOSTs T1 to T7, the resistors R01 and R02, the P-channel 
MOST T8, and the internal circuit 1. The node B is con 
nected to an input terminal of a NOT OR gate circuit NOR1. 
Another input terminal of the NOT OR gate circuit NOR1 is 
connected to an inverter I4. The inverter I4 is supplied With 
an external control signal OEB Which has a high level and 
a loW level. An output terminal of the NOT OR gate circuit 
NOR1 is connected to the gate electrodes of the N-channel 
MOST T7 and the P-channel MOST T8 through an inverter 
I5. The inverter I5 is connected to the gate electrodes of the 
N-channel MOST T7 and the P-channel MOST T8 through 
a node H. 

When the external voltage Vcc is loWer than the prede 
termined Vd, the N-channel MOST T5 is off. As a result, the 
voltage of the node B is the high level. An output voltage of 
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6 
the NOT OR gate circuit NOR1 is held at the loW level 
regardless of the external control signal OEB. Since a 
voltage of the node H is the high level When the external 
voltage Vcc is loWer than the predetermined Vd, the 
N-channel MOST T7 is on and the P-channel MOST T8 is 
off. Therefore, the internal voltage VINT Which is supplied 
to the internal circuit 1 is a voltage Which is decreased by the 
N-channel MOST T6 Which is supplied With the external 
voltage Vcc. Namely, the internal voltage VINT is the loW 
level. 

In case of carrying out the acceleration test, the external 
voltage Vcc is set at a voltage Which is higher than the 
predetermined voltage Vd. In this event, the N-channel 
MOST T5 becomes on and the voltage of the node B is 
changed from the high level to the loW level. On the other 
hand, When the external control signal OEB is the high level, 
the loW level of the voltage from the inverter I4 is supplied 
to the NOT OR gate circuit NOR1. As a result, since the 
NOT OR gate circuit NOR1 having tWo input terminal is 
supplied With the loW level, an output voltage of the NOT 
OR gate circuit NOR1 becomes the high level and the 
voltage of the node H becomes the loW level. When the 
voltage of the node H is changed from the high level to the 
loW level, the P-channel MOST T8 becomes on. Therefore, 
the internal voltage VINT is changed in the same manner 
With the external voltage Vcc as shoWn in FIG. 2. 

On the other hand, When the external control signal OEM 
is changed from the high level to the loW level When the 
external voltage Vcc is higher than the predetermined Vd, 
the high level from the inverter I4 is supplied to the NOT OR 
gate circuit NOR1. As a result, the output voltage of the 
NOT OR gate circuit NOR1 is inverted and the voltage of 
the node H is changed from the loW level to the high level. 
Therefore, since the N-channel MOST T7 becomes on, the 
internal voltage VINT is the voltage Which is decreased by 
the N-channel MOST T6 Which is supplied With the external 
voltage Vcc. 

Generally, the acceleration test is carried out setting the 
external voltage Vcc at a voltage higher than the predeter 
mined voltage Vd. HoWever, since the internal voltage 
becomes higher than a normal operation voltage, it is 
impossible to assure that normal data are read by operation 
in the internal voltage. Therefore, in the conventional semi 
conductor devices, it is dif?cult to accurately determine, by 
the determination test, Whether or not the semiconductor 
device becomes Wrong. 

HoWever, the semiconductor device of this invention is 
capable of carrying out the determination test With the 
external voltage Vcc held at the constant. As a result, the 
semiconductor device of this invention is capable of 
decreasing the total period of the acceleration test. 

A BT (burn-in test) board 2 of an actual acceleration test 
has a structure shoWn in FIG. 7. Namely, a plurality of 
semiconductor devices 3 are positioned in ?rst through n-th, 
columns on the BT board 2, Where n represents an integer 
greater than tWo. When the data are read from the semicon 
ductor devices 3, the external control signal OEB Which 
corresponds to only one of the ?rst through n-th columns of 
the semiconductor devices is changed from the high level to 
the loW level. The external control signals OEB Which 
correspond to the columns of the semiconductor devices 3 
excepting the one of the ?rst through n-th columns of the 
semiconductor devices 3 are held at the high level. Namely, 
the acceleration test is carried out to the columns of the 
semiconductor devices 3 excepting the one of the ?rst 
through n-th columns of the semiconductor devices 3. After 
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the convergence determination test has been carried out to 
one of the ?rst through n-th columns of the semiconductor 
devices 3, the convergence determination test is carried out 
to another one of the ?rst through n-th columns of the 
semiconductor devices 3. Likewise, the acceleration tests is 
carried out to the columns of the semiconductor devices 3 
excepting the other one of the ?rst through n-th columns of 
the semiconductor devices 3. 

Thus, in case of carrying out the convergence determina 
tion test, the acceleration test is not interrupted. 

Namely, it is possible to, at the same time, carry the 
convergence determination test and the acceleration test. As 
a result, it is possible to increase the frequency of the 
convergence determination test and to accurately carry out 
the convergence determination test. In addition, it is possible 
to decrease the total period of the acceleration test and 
convergence determination test. 

Referring to FIG. 8, the description Will proceed to a 
semiconductor device according to a second embodiment of 
this invention. Similar parts are designated by like reference 
numerals. 

The semiconductor device comprises the P-channel 
MOSTs T34 and T35, the N-channel MOSTs T36 and T37, 
the resistors R7 to R9, an inverter I6, the NOT OR gate 
circuit NOR1, and an inverter I7. A node F of the P-channel 
MOST T35 and the N-channel MOST T37 is connected to 
an input terminal of the NOT OR gate circuit NOR1 through 
the inverter I6. Another input terminal of the NOT OR gate 
circuit NOR1 is supplied With the external control signal 
OEB. The inverter I7 is connected to an output terminal of 
the NOT OR gate circuit NOR1. The inverter I7 outputs the 
voltage BIMD. The voltage BIMD is supplied to the gate 
electrodes of the N-channel MOST T33 and the P-channel 
MOST T29 (FIG. 3). 
At the time of the acceleration test, the voltage node F is 

changed from the high level to the loW level and the inverter 
I6 supplies the high level to the input terminal of the NOT 
OR gate circuit NOR1. Therefore, an output voltage of the 
NOT OR gate circuit NOR1 is controlled by the external 
control signal OEB. When the external control signal OEB 
is set at the high level at the time of the acceleration test, the 
voltage BIMD becomes the high level. When the external 
control signal OEB is set at the loW level at the time of the 
acceleration test, the voltage BIMD becomes the loW level. 
As a result, the N-channel MOST T33 (FIG. 3) becomes 

on When the voltage BIMD is the high level. Also, the 
N-channel MOST T33 becomes off When the voltage BIMD 
is the loW level. As above mentioned, When the voltage 
BIMD is the high level, the level of the internal voltage 
VINT is changed to the level of the voltage BIV. When the 
voltage BIMD is the loW level, the level of the internal 
voltage VINT is changed to the level of the voltage VREF. 

In the semiconductor device according to the second 
embodiment, it is possible to, in the same manner above 
mentioned, carry out the acceleration test and convergence 
determination test. 

Referring to FIG. 9, the description Will proceed to a 
semiconductor device according to a third embodiment of 
this invention. Similar parts are designated by like reference 
numerals. 

The semiconductor device comprises the P-channel 
MOSTs T34 and T35, the N-channel MOSTs T36 and T37, 
the resistors R7 to R9, an inverters I8, I9, and I10, and the 
NOT AND gate circuits NAND1, NAND2, and NAND3. A 
RS latch circuit is implemented by the NOT AND gate 
circuits NAND1 and NAND2. The node F of the P-channel 
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MOST T35 and the N-channel MOST T37 is connected to 
an input terminal of the inverter I9. An output terminal of the 
inverter I9 is connected to an input terminal of the NOT 
AND gate circuit NAND3 through a node K. An input 
terminal of the NOT AND gate circuit NAND1 is supplied 
With a voltage of the node K. Another input terminal of the 
NOT AND gate circuit NAND1 is connected to an output 
terminal of the NOT AND gate circuit NAND2 through a 
node I. An input terminal of the NOT AND gate circuit 
NAND2 is supplied With the external control signal OEB. 
Another input terminal of the NOT AND gate circuit 
NAND2 is connected to an output voltage of the NOT AND 
gate circuit NAND1 through a node J. The output terminal 
of the NOTAN D gate circuit NAN D2 is connected to a input 
terminal of the inverter I8 through the node I. An output 
terminal of the inverter I8 is connected to another input 
terminal of the NOT AND gate circuit NAND3. An input 
terminal of the inverter I10 is connected to an output 
terminal of the NOTAN D gate circuit NAN D3. The inverter 
I10 outputs the voltage BIMD. 
When the external voltage Vcc is loWer than the prede 

termined voltage Vd, the voltage of the node K is held at the 
loW level. Therefore, an output voltage of the NOT AND 
gate circuit NAND3 is the high level. Also, the voltage 
BIMD is the loW level. 

Next, When the external voltage Vcc is set at a voltage 
Which is higher than the predetermined voltage Vd in order 
to carry out the acceleration test, the voltage of the node K 
is changed from the loW level to the high level. In this event, 
since the tWo input terminal of the NOT AND gate circuit 
NAND3 is supplied With the high level. As a result, the 
voltage BIMD is changed from the loW level to the high 
level. As above mentioned, When the voltage BIMD 
becomes the high level, the internal voltage VINT is 
changed to the level of the voltage BIV. 

In this event, When the external control signal OEB is 
changed from the high level to the loW level, a voltage of the 
node I is changed from the loW level to the high level. As a 
result, the output voltage of the NOT AND gate circuit 
NAND3 is changed from the loW level to the high level. 
Therefore, the voltage BIMD is changed from the high level 
to the loW level. Consequently, When the voltage BIMD is 
changed from the high level to the loW level even When the 
external voltage Vcc is set at the voltage Which is higher than 
the predetermined voltage Vd, the internal voltage VINT 
becomes to the level of the voltage of the voltage VREF. 
Thereafter, When the external voltage Vcc is set at the 
voltage Which is higher than the predetermined voltage Vd, 
the voltage of the node K is held at the high level. Also, the 
voltage of the node J, namely, the output voltage of the NOT 
AND gate circuit NAND1 is held at the loW level and the 
voltage of the node I is held at the high level regardless of 
the external control signal OEB. 

Next, When the external voltage Vcc is set at a voltage 
Which is loWer than the predetermined voltage Vd, the 
voltage of the node K is changed from the high level to the 
loW level and the voltage of the node J is changed from the 
loW level to the high level. When the voltage of the node J 
becomes the high level, the voltage of the node I is changed 
from the high level to the loW level by the NOT AND gate 
circuit NAND2. 

Next, When the external voltage Vcc is set at the voltage 
Which is higher than the predetermined voltage Vd, the 
voltage BIMD becomes to the high level as above men 
tioned. Also, the internal voltage VINT is increased to the 
level of the voltage BIV. 
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In the semiconductor device according to the third 
embodiment of this invention, it is possible to, in the same 
manner above mentioned, carry out the acceleration test and 
the convergence determination test. In this event, for 
example, the voltages of portions in the semiconductor 
device are shoWn in FIG. 10. In addition, for example, an 
output enable signal, a column address strobe signal (CASB 
signal), a test mode signal, and other signals are used as the 
external control signal OEB. 

What is claimed is: 
1. A semiconductor device Which comprises: 

an internal circuit supplied With an external voltage, said 
internal circuit being operated in an internal voltage 
having a high internal level and a loW internal level; 
and 

voltage sWitching means for providing said loW internal 
level to said internal circuit responsive to said external 
voltage being less than a predetermined voltage and, 
When said external voltage is above said predetermined 
voltage, sWitching to said high internal level and, from 
said high internal level to said loW internal level in 
response to said external control signal. 

2. A semiconductor device Which comprises: 

an internal circuit and Which is supplied With an external 
voltage, said internal circuit being operated in an inter 
nal voltage having a high internal level and a loW 
internal level; 

means for selecting said loW internal level responsive to 
said external voltage being beloW a predetermined 
level; and 

circumventing means for selecting said loW internal level 
responsive to an external control signal regardless of 
said external voltage. 
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3. A semiconductor device Which comprises: 
an internal circuit supplied With an external voltage, said 

internal circuit being operated in an internal voltage 
having a high internal level and a loW internal level; 

voltage decreasing means for decreasing said high inter 
nal level of said internal voltage, said external voltage 
being beloW a predetermined level causing said voltage 
decreasing means to decrease of said internal voltage; 
and 

10 . . . . 

controlling means for controlling decrease of said internal 
voltage in response to an external control signal. 

4. A semiconductor device Which comprises: 
an internal circuit supplied With an external voltage, said 

internal circuit being operated in an internal voltage 
having a high internal level and a loW internal level; 

15 

voltage decreasing means for decreasing said high inter 
nal level of said internal voltage responsive to said 
external voltage being beloW a predetermined level; 

20 external voltage detecting means for detecting that said 
external voltage is higher than said predetermined 
voltage; 

controlling means for controlling, in response to an exter 
nal control signal, said voltage decreasing means to 
decrease said internal voltage When said external volt 
age detecting means detects that said external voltage is 
higher than said predetermined voltage; and 
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circumventing means for circumventing detection of said 
external voltage detecting means When said external 
voltage is higher than said predetermined voltage. 

5. The semiconductor device recited in claim 1, Wherein 
said voltage sWitching means provides said loW internal 
level to said internal circuit responsive to said external 
voltage being less than a predetermined voltage regardless 
of a value of external control signal. 
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